In this paper, we introduce a new family of functions, which is called the Changhee-Genocchi polynomials. We study some explicit identities on these polynomials, which are related to Genocchi polynomials and Changhee polynomials. Also, we represent Changhee-Genocchi polynomials by gamma and beta functions.
Introduction
The Genocchi polynomials are defined by the generating function (see [ 
We consider Changhee-Genocchi polynomials defined by the generating function  log( + t)
When x = , CG n = CG n () are called the Changhee-Genocchi numbers.
The gamma and beta functions are defined by the following definite integrals: 
We recall that the classical Stirling numbers of the first kind S  (n, k) and S  (n, k) are defined by the relations (see [] )
respectively. Here (x) n = x(x -) · · · (x -n + ) denotes the falling factorial polynomial of order n. We also have
In this paper, we introduce a new family of functions, which is called the ChangheeGenocchi polynomials.
We study some properties of these polynomials, which are related to Genocchi polynomials and Changhee polynomials. Also we represent Changhee-Genocchi polynomials by gamma and beta functions.
We also study higher-order Changhee-Genocchi polynomials related to Changhee polynomials and Daehee polynomials.
Most of the ideas in this paper come from Kim and Kim [] . Specifically, equations (), (), and () are related to the papers [-].
Changhee-Genocchi polynomials
First, we relate our newly defined Changhee-Genocchi polynomials to Genocchi polynomials.
Replacing t by e t - in () and applying (), we get
The left-hand side of () is the generating function of the Genocchi polynomials. Thus, by comparing the coefficients of () and () we have the following theorem.
Theorem  For any nonnegative integer k, we have
On the other hand, if we replace t by log( + t) in () and apply (), then we get
where S  (k, n) are the Stirling numbers of the first kind. By comparing the coefficients of both sides of (), we get the following theorem.
Theorem  For any nonnegative integer k, we have
Remark When x =  in (), we can see that Changhee-Genocchi numbers are integers.
We can consider equation () as the inversion formula for (). From () we can consider the following identity:
Thus, by comparing the coefficients of both sides of () we have
From () we can derive the following theorem.
Theorem  For any nonnegative integer n, we have
In this paper, we define the λ-Changhee-Genocchi polynomials by a generating function as follows:
We recall that the λ-Changhee polynomials are defined in [] by
When λ = , Changhee-Genocchi polynomials are well-known Changhee polynomials, cf.
[-]. In order to establish a reflexive symmetry on the Changhee-Genocchi polynomials, we consider the following:
By comparing the coefficients of () we have the following theorem.
Theorem  For n ∈ N, we have
Thus, from () and () we have
By comparing the coefficients of () we have
On the other hand, by (), (), and () we have
Thus, by () and () we have the following identities, which relate the λ-ChangheeGenocchi polynomials, the Stirling numbers, and the beta and gamma polynomials:
From () we consider
By comparing the coefficients of () we have the following theorem.
Theorem  For any nonnegative integer n, we have CG n,λ ( -x) = CG n,-λ (x). ()
Remark If we take λ =  in Theorem , then we have the result in Theorem .
From the second line of () and from () we have
By comparing the coefficients of () and () we have the following theorem.
Theorem  For any positive integer n, we have
For r ∈ N, we define the Changhee-Genocchi polynomials CG
n (x) of order r by the generating function
From () we have the following relation between the Changhee-Genocchi polynomials of order r and the Changhee polynomials of order r:
By comparing the coefficients of () and () we have the following theorem.
Theorem  For any nonnegative integer n, we have
For d ∈ N with d ≡  (mod ), we have the following identity:
So, for such d ≡  (mod ), from (), (), and () we see that
By comparing the coefficients in (), for d ≡  (mod ), we have the following theorem.
Theorem  For any nonnegative integer n and d ≡  (mod ), we have
We remark that, for d ≡  (mod ), from () and () we have the inversion of Theorem .
Theorem  For any nonnegative integer n and d ≡  (mod ), we have
From the generating function of the Changhee-Genocchi polynomials in (), replacing t by λ log( + t), we get
Thus, from () we can rewrite () as follows:
We recall that the Dahee polynomials are defined by the generating function (see [, ] ) 
From () we have
Thus, from () we have the following theorem.
Theorem  For any nonnegative integer n and d ≡  (mod ), we have
 d- a= (-) a D n (a) = CG n+ n +  + CG n+,d n +  .
Changhee-Genocchi polynomials arising from differential equations
In this section, we give new identities on the Changhee-Genocchi numbers by using differential equations. We use the idea recently developed by Kwon et al. [] . By equation () we can write the generating function for the Changhee-Genocchi numbers as follows: 
